accumulate whenever hepatocellular conditions favour fatty acid esterification.
Materials and methods

Animals andpreparation ofliver mitochondria
Mitochondrial vesicles were prepared by osmotic freeze-thawing disruption of mitochondria as described by McGarry et al. (1978a) . Except in experiments in which CAT was acquired from livers of pregnant rats, as mentioned in the text, mitochondria were isolated from 200-300 g male Sprague-Dawley rats, both fed (on standard laboratory chow) and 18-24 h starved.
Chemicals
All chemicals were purchased from Sigma Chemical Co., St (1981) . Admittedly, this represents a far greater percentage inhibition of CAT by equimolar concentrations of malonyl-CoA than was found by others (Saggerson & Carpenter, 198 la,c, 1982b , probably because, in these reports, the assay's substrate (50pM)/albumin molar ratio is appreciably greater (2.76 versus 0.18). This ratio and the effects of alterations in the albumin-substrate binding on the carnitine palmitoyltransferase (i.e. CAT) assay are the subjects of a related study (McCormick & Notar-Francesco, 1983) . At higher molar ratios, the acetyl-CoA inhibition of CAT might be undemonstrable. As attested by others (Cook et al., 1980; Ontko & Johns, 1980; Saggerson & Carpenter, 1981b , 1982b Saggerson et al., 1982; Robinson & Zammit, 1982) , we found CAT prepared from livers of pregnant or fed rats, as compared with starved male rats, to be more sensitive to malonyl-CoA inhibition. For instance, with livers from pregnant rats, at 25,uM-acetyl-CoA CAT activity was retarded by 21% of control, whereas malonyl-CoA at the same molar concentration produced nearly 50% inhibition (Fig. 2) ; similar effector concentrations produced less inhibition on the enzyme isolated from starved male rats (Fig. 1) . Again, acetyl-CoA inhibition was obvious, but not as impressive as with malonyl-CoA. When CoA was added to the mixture, CAT activity was attenuated to nearly the same degree as with acetyl-CoA; however, the addition of CoA, one of the products of the CAT reaction, may impede enzyme activity simply by creating assay conditions that are closer to equilibrium. With intact mitochondria from starved rats, the effects of acetyl-CoA on ketogenesis from palmitate were also examined (Fig. 3) . Again ketogenesis was attenuated by acetyl-CoA, but appreciably less than by similar effector concentrations of malonyl-CoA. In contrast, a previous study of oleate oxidation in intact mitochondria failed to demonstrate any inhibition by acetyl-CoA, even at concentrations as high as 200pM (McGarry et al., 1977) . The reason for the dissimilarity in results is unclear.
The physiological role of acetyl-CoA inhibition of CAT activity is unknown, primarily because our knowledge of the cytosolic content of this compound is vague. Indeed, the reported range of cytosolic acetyl-CoA concentrations is vast, anywhere from 5 to 86pM (Siess et al., 1978; Yeh et al., 1981) , depending, of course, on the nutritional status of the animals, rapidity with which the liver is frozen, and the technique by which the compound is measured. The total acetyl-CoA concentration in hepatocytes, ignoring intracellular compartments, is reportedly near or over 100pM (Lumbers et al., 1969; Guynn et al., 1972; Kato, 1978 CoA has emerged as a major regulator of fatty acid synthesis, principally by activating acetyl-CoA carboxylase (Yeh et al., 1981) .
Unarguably, malonyl-CoA is a more effective inhibitor of CAT than acetyl-CoA. In addition, indirect evidence supports the prominence of intracellular malonyl-CoA compared with acetyl-CoA as a metabolic regulator. In isolated hepatocytes, the inhibition of acetyl-CoA carboxylase by 5-tetradecyloxy-2-furoate, which may increase the cytosolic acetyl-CoA/malonyl-CoA ratio, produced an increase in oleate oxidation (Demaugre et al., 1982) . Nevertheless Siess et al. (1976) have studied in detail the mitochondrial/cytosolic ratio of acetyl-CoA and other metabolites during states of fatty acid oxidation in isolated rat hepatocytes. They found that total ketone-body production from 0.9 mM-oleate was decreased by 30% by the addition of 10mM-lactate and, noteworthily, this was paralleled by a rise in cytosolic acetyl-CoA content from an undetectable value to 46jum; simultaneous malonylCoA concentrations were, however, not measured. Furthermore, in the carbohydrate-fed state, the quantity of fatty acid synthetase in the liver may be rate-limiting, as evidenced by an intracellular malonyl-CoA content notably greater than this enzyme's Km for this compound (Guynn et al., 1972) . Under these conditions both cytosolic malonyl-CoA and acetyl-CoA would be expected to accumulate.
The effect, if any, of acetyl-CoA on the reverse reaction, which generates palmitoyl-CoA and carnitine, is unknown. However, since glucagon increases mitochondrial acetyl-CoA (Siess et al., 1977) , this metabolite may temper or augment long-chain acyl-CoA transmitochondrial flux by affecting this reaction.
